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PROGRESS REPORT 

I .  INTRODUCTION 

During t h i s  r e p o r t  per iod  t h r e e  a d d i t i o n a l  I n s t r u c t i o n a l  Monographs 

have been completed by t h e  au thors  and have been r e f e r r e d  t o  t h e  source 

document authors  f o r  review. Three o t h e r  I n s t r u c t i o n a l  Monographs q r e  

i n  t h e  various s t a g e s  of  p repa ra t ion .  

The proposal  f o r  two yea r s  funding of a  program f o r  cont inua t ion  o f  

I n s t r u c t i o n a l  Monograph prepara t ion  submitted t o  t h e  American Socie ty  f o r  

Engineering Education was approved by ASEE. I n  August, 1969, ASEE submit- 

t e d  t h e  proposa l  t o  t h e  National  Science Foundation f o r  funding. 

The Army Research Office a p p ~ o v e d  t h e  funding of  a r e l a t e d  program en- 

t i t l e d  " P i l o t  Program i n  Technology Transfer  Through Educat ional  Monographs 

f o r  S e l f  Study". This program was s t a r t e d  a t  Oklahoma S t a t e  Universi ty  

on September 1, 1969. 

A proposal  f o r  cont inuing t h e  NASA P i l o t  Program through August 31, 

1970 was submit ted t o  t h e  National  Aeronautics and Space Administration. 

The extension was requested t o  answer s e v e r a l  unresolved,  bu t  s i g n i f i c a n t ,  

ques t ions  i n  t h e  NASA P i l o t  Program. It was a l s o  designed t o  te rmina te  

t h e  program i n  an o rde r ly  and d e f i n i t i v e  manner. 



I T .  INSTRUCTIONAL MONOGRAPHS 

A.  

Three I n s t r u c t i o n a l  Monographs were completed by the  Monograph 

au thors  during t h i s  r e p o r t  pe r iod ,  They were: 

TD-9, "Derivat ion and Applicat ion of  Multicomponent Clapeyron 

Equation" by Wayne C. Edmister , Chemical Engineering, 

Oklahoma S t a t e  Universi ty .  

CS-9, "Decoupling i n  t he  Design and Synthes is  of Mul t ivar iab le  

Control  Systems"" by L.  L .  Grigsby and W. A .  Blackwell,  

E l e c t r i c a l  Engineering, V i rg in i a  Polytechnic I n s t i t u t e .  

CS-10, " D i g i t a l  Rea l iza t ion  of Transfer  ~ u n c t i o n s " "  by W. A .  

Blackwell,  E l e c t r i c a l  Engineering,  Vi rg in ia  Polytechnic 

I n s t i t u t e .  

I n s t r u c t i o n a l  Monograph TD-9 has been typed and is being repro- 

duced f o r  d i s t r i b u t i o n .  I n s t r u c t i o n a l  Monographs CS-9 and CS-10 have 

been typed i n  f i n a l  form and re turned  t o  t h e  au thor  f o r  proofing.  They 

w i l l  be mailed t o  t h e  o r i g i n a l  au thor  f o r  review before  being repro-  

duced f o r  d i s t r i b u t i o n .  

Two a d d i t i o n a l  I n s t r u c t i o n a l  Monographs have been s t a r t e d .  One 

i s  being prepared by A .  Wayne Bennet t ,  E l e c t r i c a l  Engineering, Vi rg in ia  

Polytechnic I n s t i t u t e .  Professor  Bennet t ' s  Monog~aph is i n  t h e  f i n a l  

s t ages  of  p repa ra t ion .  The o t h e r  I n s t r u c t i o n a l  Monograph is being 

prepared by Nichol ls  Professor  Wayne C.  Edmister,  Chemical Engineering, 

Oklahoma S t a t e  Univers i ty ,  Professor  Edmis te r ' s  Monograph i s  i n  t h e  

development s t a g e ,  

9:This t i t l e  is a  r e v i s i o n  of t h e  t i t l e  r epo r t ed  i n  Quarter ly Report 
ER69-1-4, dated May 31, 1969. 



Professor  Bennett is  p r e s e n t l y  planning t o  w r i t e  another  In s t ruc -  

t i o n a l  Monograph and w i l l  be  forwarding the  proposa l  and c o s t  e s t ima te  

t o  t h i s  o f f i c e  i n  t h e  nea r  f u t u r e .  Arrangements f o r  t h e  p repa ra t i on  

o f  a d d i t i o n a l  I n s t r u c t i o n a l  Monographs w i l l  be d i scussed  wi th  q u q l i f i e d  

au thors  a s  soon a s  a  f i n a l  dec i s ion  is made Qn t h e  proposa l  t o  extend 

t h e  NASA P i l o t  Program t o  August 31, 1970.  

The information i n  Table 1 summarizes t h e  I n s t r u c t i o n a l  Monograph 

p repa ra t i on  p o r t i o n  of  t h e  program t o  da t e .  

TABLE 1 MONOGRAPH PREPARATION 

1. Ready f o r  d i s t r i b u t i o n  

2 .  Being mailed t o  o r i g i n a l  au thors  

3. Being w r i t t e n  

4 ,  Being researched 

5 .  Developed--not reproduced because of  
m a t e r i a l  t e c h n i c a l  d i f f i c u l t i e s  

Number of  Monographs 

2 4 

Future I n s t r u c t i o n a l  Monograph au thors  w i l l  be expected t o  f u r n i s h  

a  summary o f  t h e  document t o  be prepared ,  a  l i s t  of  b a s i c  source  docu- 

ments t o  be used,and an es t imated  c o s t  f o r  au thor  p repa ra t i on .  Ap- 

pendix I V  i l l u s t r a t e s  t h e  t ype  o f  information t h a t  w i l l  be requi red .  

B .  Dissemination o f  I n s t r u c t i o n a l  Monographs 

A s  p rev ious ly  r e p o r t e d ,  an a c t i v e  p u b l i c i t y  program t o  encourage 

gene ra l  disseminat ion of I n s t r u c t i o n a l  Monographs was no t  planned f ~ r  

t h i s  p a r t  of  t h e  NASA P i l o t  Program, A l l  previous u s e r s  of I n s t r u c t i o n -  

a l  Monographs w i l l  be mailed updated l i s t i n g s  of  I n s t r u c t i o n a l  



Monographs t o  encourage them t o  use t h e  more r e c e n t  documents, This  

technique w i l l  be used t o  maintain a  l e v e l  of  i n t e r e s t  and encourage t h e  

eva lua t ion  o f  newer I n s t r u c t i o n a l  Monographs. 

A t o t a l  of 68 i n s t r u c t o r  copies  were reques ted  during t h i s  r e -  

po r t i ng  pe r iod ,  Figure 1 i l l u s t r a t e s  t h e  number o f  i n s t r u c t o r  copies  

reques ted  a t  t he  end s f  each r epo r t i ng  per iod .  

I n s t r u c t i o n a l  Monographs have been reques ted  by 274 persons i n  

116 u n i v e r s i t i e s  which a r e  l oca t ed  i n  39 s t a t e s  and 5 fo re ign  coun t r i e s .  

A t o t a l  of  2,529 i n s t r u c t o r  copies  and 7,371 s t u d e n t  copies  have been 

mailed t o  educa tors .  I n  a d d i t i o n ,  a  t o t a l  o f  827 i n s t r u c t o r  copies  and 

166 s tuden t  copies  have been reques ted  by 151  p r a c t i c i n g  engineers  i n  

62 i n d u s t r i a l  o rganiza t ions .  

Evaluat ion of I n s t r u c t i o n a l  Monographs 

A t o t a l  of  291 eva lua t ion  forms have been r e tu rned  by 89 profes -  

s o r s  r ep re sen t ing  57 u n i v e r s i t i e s  l oca t ed  i n  30 s t a t e s  and 69 p r a c t i c i n g  

engineers  working i n  10 i n d u s t r i a l  o rgan iza t ions .  The number of com- 

p l e t e d  eva lua t ions  by s p e c i f i c  I n s t r u c t i o n a l  Monographs is shown i n  

Figure 2. The number of  eva lua t ions  by s p e c i f i c  Ins'cruc'cional Mono- 

graph rece ived  from educators  is  shown i n  Appendix I and from p r a c t i c i n g  

engineers  i n  Appendix 11. 

The number of  eva lua t ions  increased  during t h i s  r e p o r t i n g  per iod  

by 3 rom a t o t a l  of  258 on May 31, 1969 t o  a  k o t a l  of 291 on 

October 31, 1969. This  i nc rease  i n  t h e  number of eva lua t ions  i s  a t -  

t r i b u t e d  t o  t h e  l e t t e r  mailed t o  178 i n d i v i d u a l s  encouraging them t o  

r e t u r n  eva lua t ions  on I n s t r u c t i o n a l  Monographs they reviewed o r  used i n  

classroom s i t u a t i o n s ,  A copy of  t h e  l e t t e r  mailed was included a s  

Appendix I11 i n  t h e  Q u a r t e r l y  Report ER69-1-4, dated May 31, 1969. 
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D. Summary-Instructional Monograph Dissemination and Evaluat ion 

The fol lowing t a b l e  summarizes t h e  d i ssemina t ion  and eva lua t ion  

s t a t i s t i c s  f o r  t h e  NASA P i l o t  Program. The s t a t i s t i c s  i l l u s t r a t e  t h e  

good response t h a t  has  been r ece ived  from i n d i v i d u a l s  eva lua t ing  t h e  

e x i s t i n g  I n s t r u c t i o n a l  Monographs. Thirty-two pe rcen t  of  t h e  profes -  

s o r s  and 45% o f  t h e  p r a c t i c i n g  engineers  who have reques ted  I n s t r u c t i o n a l  

Monographs f o r  review o r  classroom use have r e tu rned  one o r  more evalu-  

a t i o n s .  The t o t a l  response on t h e  e v a l u a t i o n s :  37% o f  a l l  i n d i v i d u a l s  

r eques t i ng  Monographs r e tu rned  one o r  more eva lua t ions .  

TABLE 2  

INSTRUCTIONAL MONOGRAPH DISSEMINATION AND EVALUATION 

Dissemination o f  Monographs 

A .  I n s t r u c t o r  copies  mai led 

B.  Student  copies  mai led 

C .  P ro fe s so r s  r eques t i ng  Monographs 

i n  Un ive r s i t i e s  

i n  S t a t e s  

i n  Foreign Countr ies  

D. P r a c t i c i n g  engineers  r eques t i ng  Mono- 

graphs i n  I n d u s t r i a l  Organizat ions 

Univers i ty  Indus t ry  T o t a l  

1,702 827 2,529 

7,205 166 7,371 

2  74 

Evaluat ions Returned Univers i ty  Indus t ry  T o t a l  

A .  Number of eva lua t ions  r e tu rned  186 10 5  291 

B. Pro fe s so r s  r e t u r n i n g  eva lua t ions  89 

i n  Un ive r s i t i e s  57 

i n  S t a t e s  3 0 

i n  Foreign Countr ies  2 

C .  P r a c t i c i n g  engineers  r e t u r n i n g  evalua- 6  9 

t i o n s  i n  I n d u s t r i a l  Organizat ions 10 



111. PROGRAM SUPPORT - INSTRUCTIONAL MONOGRAPHS 

A ,  American Socie ty  f o r  Engineering Education 

The proposa l  (ER69-T-90) prepared by Oklahoma S t a t e  Univers i ty  was 

submitted t o  t h e  American Socie ty  f o r  Engineering Education i n  June ,  

1969, The proposa l  was approved by ASEE, The proposal  was then sub- 

mi t t ed  by ASEE t o  t h e  National  Science Foundation during August, L96Y 

f o r  funding during a  two year  per iod ,  June 1, 1970 through May 31, 

1972, Recent i n q u i r i e s  t o  t h e  National  Science Foundation i n d i c a t e  

t h a t  the  proposa l  i s  i n  t h e  normal review system, I t  appears 'char a  

f i n a l  dec is ion  on t h e  program can no t  be expected before  February, 1370 

(NSF normally r e q u i r e s  6 t o  8 months f o r  review),  

A s  p rev ious ly  r epo r t ed ,  t h e  ob jec t ive  of t h e  program is  t o  c r e a t e  

an environment where a u t h o r i t i e s  i n  s p e c i a l i z e d  t e c h n i c a l  a r eas  w i l i  

f i nd  it f e a s i b l e  and d e s i r a b l e  t o  convert  research  information i n t o  

I n s t r u c t i o n a l  Monographs, The proposed organiza t ion  w i l l  provide 

i n t e r a c t i o n  between t h e  u n i v e r s i t i e s  and -che p ro fe s s iona l  engineering 

d i s c i p l i n e s ,  The American Society f o r  Engineering Education, through 

ITS Council of Technical  Divisions and t h e  cooperat ion of t h e  -technical 

societies, can provide recognized e x p e r t i s e  i n  determining t h e  a p p r o ~ r i -  

a t e  gene ra l  s u b j e c t  a r eas  and spec i a i f zed  t e c h n i c a l  a reas  i n  which 

I n s t r u c t i o n a l  Monographs would be prepared. These organiza t ions  a l s o  

can i d e n t i f y  prospecr ive  au thors  who a r e  q u a l i f i e d  and respec ted  on t h e  

b a s i s  of t h e i r  con t r ibu t ions  t o  t h e  s p e c i a l i z e d  t e c h n i c a l  a r e a s ,  

Oklahoma S t a t e  Universixy, on rhe b a s i s  of t h e  e x p e r ~ e n c e  gained 

i.n the  OSU-NASA P i l o t  Program, w i l l  func t ion  a s  t h e  operacing u n i t  

wi th ln  the  proposed crganlzaTlon, Where ASEE's and t h e  t ~ c h n l c a l  

societies' con t r ibu t ion  w i l l  be informst iona l  and advisory ,  OSU's 



con t r ibu t ion  w i l l  be d e c i s i o n a l ,  This proposed team should provide a  

blend of recogni t ion  and experience t h a t  should encourage authovs t o  

p a r t i c i p a t e  i n  t h i s  technology t r a n s f e r  technique,  For f u r t h e r  i n f o r -  

mation on t h e  d e r a i l s  of t h e  proposa l  t o  ASEE, r e f e r  t o  Oklahoma S t a t e  

Universi ty  proposal  ER69-T-90, dated June 2 ,  1969, (A copy has been 

submit ted t o  t h e  NASA P i l o t  Program Technical  Monitor, Nat ional  Aero- 

n a u t i c s  and Space Administrat ion,)  

B.  Army Research Off ice  

Oklahoma S t a t e  Univers i ty  Proposal  ER69-T-35, e n t i t l e d  "A P i l o t  

Program i n  Technology Transfer  Through Educat ional  Monographs f o r  S e l f  

Study" was approved f o r  funding f o r  t h e  18  month per iod  commencing 

September 1, 1969, The $36,300 program f o r  t h e  Army Research Off ice  

d i f f e r s  from t h e  NASA P i l o t  Program. The ARO program is designed t o  

upgrade the  a b i l i t y  o f  Army in-house sc ience  and engineering personnel  

and a i d  i n  so lv ing  problems encountered by t h e  personnel ,  The program 

w i l l  provide t h e  app ropr i a t e  ~ a l e n t  t o  prepare  I n s t r u c t i o n a l  Monographs 

s p e c i f i c a l l y  f o r  use a s  se l f -conta ined ,  s e l f - s tudy  m a t e r i a l .  The NASA 

P i l o t  Program was designed t o  provide a  means of technology t r a n s f e r  

from research  t o  genera l  educa t iona l  use. 

C ,  National  Aeronautics and Space Administration 

An extens ion  of  Contrsct  N G ,  NSR 37-002-045> A P i l o t  Program f o r  

Se l ec t ing ,  Ed i t i ng  and Disseminating Engineering and S c i e n t i f i c  Edu- 

c a t i o n a l  Subjec t  Marter from NASA Technical  Reports,  from November 1, 

1969 through August 3 i ,  1970 was submitted on August 29, 1969, It Has 

subsequently r ev i sed  sn November 11, 1969 a s  a  r e s u l t  o f  meetings with 

t h e  NASA Technical  Monitor, This extension would provide the  time 



needed t o  i n v e s t i g a t e  s e v e r a l  r e l e v a n t ,  bu t  unanswered, ques t ions  r e -  

maining i n  t h e  conceptual  s t a g e  of t h e  program. The extension should 

provide the  e f f o r t  needed t o  conclude the  conceptual  phase of rhe NASA 

P i l o t  Program. This t e n  month extension would r e q u i r e  a  $29,~70 i n -  

c r ease  i n  funding,  

I n s t r u c t i o n a l  Monographs produced i n  t h e  NASA P i l o t  Program have 

been favorably rece ived  by educa t iona l  and i n d u s t r i a l  eva lua to r s .  In  

a d d i t i o n ,  t h e  o b j e c ~ i v e s  and progrsm accomplishments have been reviewed 

by a  pane l  of  a u t h o r i t a t i v e  consu l t an t s .  This  pane l  gave a  nea r ly  

unanimous endorsement of rhe  usefu lness  of t h e  documents t o  a l l  types 

of s tuden t s  of  engineering and urges t h e  cont inua t ion  of t h e  program. 

The panel  of consu l t an t s  made s e v e r a l  valuable  sugges t ions  f o r  improv- 

ing  the  program, These suggest ions a r e  t h e  elements of i n v e s t i g a t i o n  

t o  be pursued i n  t he  proposed exrension period.  The s u c c e s s f u l  i n -  

v e s t i g a t i o n  of  t h e s e  p o i n t s  should conclude t h e  cwlceptual  s t a g e  of t h e  

i n v e s t i g a t i o n  and provide a  base f o r  ob ta in ing  funds from o t h e r  agencies  

o r  p r i v a t e  sources f o r  t h e  fu rche r  development of  t h i s  technology t r a n s -  

f e r  technique. 

The panel  of c o n s u i ~ a n r s  suggested t h a t  an I n s t r u c t i o n a l  Monograph 

be wr i t t en  t o  provide a  more authoritative survey of a given spec i a l i zed  

t e c h n i c a l  a r e a .  This would inc lude  s u b j e c t  background ma te r i a l ,  

The second suggest ion was t o  involve some of t h e  b e s t  informed 

people i n  a  s u b j e c t  a r e a  In  t h e  s e l e c t i o n  of I n s t r u c t i o n a l  Monograph 

t o p l c s  and prospec t ive  w r i t e r s ,  The involvement of experTs would i n -  

supe t h e  s e l e c t i o n  of appropr ia te  and r e l evan t  toppics, IT would a l s o  

provide a means of gainlng t h e  $ a r t i c i p a t l o n  of q u a l i f i e d  and respec ted  

people t o  w r i r e  I n s r r u c r i o n a ~  Monographs, A s e l e c t i o n  panel  would 



hope fu l ly  provide a  way t o  reduce w r i t i n g  c o s t s  of  I n s t r u c t i o n a l  Mono- 

graphs with t h e  s u b s t i t u t i o n  of  s u i t a b l e  pee r  r ecogn i t i on  and p r e s t i g e  

(honorariums would be a  method of  remunerat ion) .  

The t h i r d  sugges t ion  was t o  appea l  t o  an en la rged  s t u d e n t  audience. 

I n s t e a d  of  p repar ing  m a t e r i a l  only f o r  use i n  formal classroom i n s t r u c -  

t i o n ,  it should a l s o  be  prepared  f o r  use a s  supplementary o r  r e f e r e n c e  

read ing  m a t e r i a l  by educa tors  and engineer ing  s t u d e n t s  and f o r  in formal  

s tudy  by p r a c t i c i n g  engineers .  

The r e p o r t s  by t h e  seven consu l t an t s  provide t h e  d e t a i l s  of  t h e s e  

sugges t ions  and o t h e r  important  bu t  n o t  a s  s i g n i f i c a n t  comments. A r e -  

view of  t h e  consu l t an t s '  r e p o r t s  can provide f u r t h e r  d e t a i l s .  (See 

Quar te r ly  Report,  ER69-1-4, da ted  May 31, 1969.) 

I V .  VISUAL BRIEFS 

A. Dissemination 

Requests f o r  t h e  2 1  Visual  B r i e f s  have been f i l l e d  a s  reques ted  

from e x i s t i n g  u se r s  o r  i n d i v i d u a l s  who have prev ious ly  reques ted  

I n s t r u c t i o n a l  Monographs. There a r e  no p lans  t o  prepare  a d d i t i o n a l  

Visual  B r i e f s .  

A s  p rev ious ly  r e p o r t e d ,  no f u r t h e r  a d v e r t i s i n g  of t h e  Visual  

B r i e f s  is contemplated, Actua l ly ,  i n  our proposa l  t o  extend t h e  NASA 

P i l o t  Program, t h e r e  was no mention of t h e  Visual  B r i e f s  i n  t h e  S t a t e -  

ment o f  Work. In  d i s cus s ion  wi th  t h e  NASA Technical  Monitor,  Oklahoma 

S t a t e  Univers i ty  has s t a t e d  t h a t  they would l i k e  t o  t e rmina t e  t h e  pro- 

gram of disseminat ion o f  Visual  Br i e f s .  Approval o f  t h i s  r eques t  would 

r e q u i r e  d i r e c t i o n  on t h e  d i s p o s i t i o n  of t h e  Visual  B r i e f s ,  Oklahoma 

S t a t e  Univers i ty  would l i k e  t o  r e t a i n  one copy of each Visual  Br ie f  f o r  

our  Audio Visual  Center f o r  approximarely one yea r .  



A t o t a l  of 300 r eques t s  t o  use t h e  t e c h n i c a l  f i lms  have been r e -  

ceived,  There have been no r eques t s  rece ived  during t h i s  5 month per iod .  

Film use r s  have been slow i n  r e t u r n i n g  t h e  f i lm .  L e t t e r s  w i l l  be w r i t -  

t e n  t o  t h e s e  ind iv idua l s  t o  encourage them t o  r e t u r n  t h e  f i lms .  Ap- 

pendix 111 shows t h e  s t a t i s t i c s  on t h e  t e c h n i c a l  f i lms  mailed t o  r e -  

ques t o r s ,  

B. Evaluat ions 

A t o t a l  o f  144 eva lua t ions  have been received.  Figure 3 i l l u s t r a t e s  

t h e  number of eva lua t ions  rece ived  f o r  each Visual  Br i e f .  Seventeen 

Visual  Br i e f s  have been evaluated by f i v e  o r  more use r s ;  f i v e  evalua- 

t i o n s  f o r  each Visual  Br ie f  were s p e c i f i e d  i n  t h e  Statement of  Work, 

A s  p rev ious ly  r epo r t ed ,  Visual  B r i e f s  a r e  no t  reques ted  a s  f r eq -  

uen t ly  a s  I n s t r u c t i o n a l  Monographs. However, they  a r e  favorably r e -  

ceived by t h e  users .  
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APPENDIX I 

Monograph 
Number 

CS- 1 

CS- 2 

CS-3 

CS-4 

CS-5 

CS-6 

CS- 7 

CS- 8 

HT- 1 

HT- 2 

HT- 3 

NT- 4 

HT- 5 

HT- 7 

HT- 8 

HT-9 

TD-1 

TD- 2 

TD- 3 

TD-4 

TD- 5 

TD- 6 

TD- 8 

UNIVERSITY MONOGRAPH DISSEMINATION 
STATISTICS THROUGH OCTOBER 31, 1969 

Ins tructor  ?s Student ' s Evaluations 
Received 



z 

APPENDIX I 1  

CS-1 

CS-2 

CS- 3 

CS-4 

CS- 5 

CS-6 

CS-7 

CS-8 

HT-1 

HT-2 

WT-3 

HT- 4 

MT-5 

HT- 7 

WT- 8 

TB-1 

TD-2 

TB- 3 

TB- 4 

TD- 5 

TD-6 

TB-8 

INDUSTRIAL MONOGRAPH DISSEMINATION 
STATISTICS THROUGH OCTOBER 31, 1969 

Student's Evaluations 
Received 



APPENDIX I I P  

VISUAL BRIEF DISSEMINATION STATISTICS 
i 

THROUGH OCTOBER 31, 1969 

Visua l  Brief Number U n f i l l e d  
Number S e a t  

VB- 1 11 0 

VB- 2 5 1 

m- 4 20 5 

W- 5 Bh 0 

V63- 8 86 8 

Va3- 9 

m-10 

m-11 
VB- 12 

VB-13 

W-15 

Vf3-17 

0 - 1 9  

VB-20 

VB-21 

VB-23 

VB-24 

.m-27 

VB-28 

W- 3 1  

VB- 3 3 

Evalua t ions  
Received 



A Proposal 

An keglple of Time-BptBnrsrl Control Co8lputatiom 

The propoaed monograph would prertest a computational method f o r  

time-opt-l cont ro l  i n  a f ~ m  su i t ab l e  f o r  inclusion i n  a gradurate 

l eve l  course i n  Optima Control. 

Bra recent  years, the so lu t ion  of o p t h l - c o n t r o l  problteme here 

received a good dea l  of a t ten t ion .  Present-day methods of calcu%ating 

opt iml-cont ro l  so lu t ions  can be grouped i n t o  Wo claesee: d i r e c t  and 

ind i r ec t ,  TTne d i r e c t  methode gldnidzes the  value of some funct ional  by 

a comparison sf  waPum of the d m c t i o n d  a t  two or  more points ,  The 

me d i r e c t  methods wua%ly r e ly  on gradient theory. The neceesaay 

caaditisahs for the i n d i r e c t  nae~odrt are detelrabbned from the Pontryagin 

mrrrar p r inc ip le ,  a l c d m  0% variakboae or d y n d c  progr 

order to solve &he ~ Y Q B L W ,  a nonlinear Ws-going Bsuadav-value g r o b l m  



me mansgraph villi prese'nt a swceeeive capprox%met%on procedure for 

solving a elraee, sf ms--point borandav-vdue probla ~sersultdng frm the 

application of &he PdntryegBn m m  principle. 'Ilhe method Be illue- 

trated by determdnstion of the eiaaeopt-1 redemom trejectorim 

b e e m a  a vehicle Irauncghed from the surface of the won and a target 

Bsa an m-nauticd-d1.e sdrcdar orbit about the moon. 

Ref erencee 

The mnograph will be based on a number of referencecs. The 

primtgl eources will be: 

"A Computational Method for Time'Ogtimaf Space Rendezvous" by 

E, S ,  Amstrong and A. T. hrkos, N M A  TN-D-5017. 

"A Combined Nwton-Rsph~on and Gradient Parameter Correction 

Technique for Solution 06 Optimal-Control ProbPeme" by E. S. Armstrong, 

NASA TR-R-293. 

Salonry $1100.00 

Travel (one t r i p  to NASA - Langley Research Center) 75.00 
$1175.00 
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